Argonaute proteins typically recruit small RNAs to repress the expression of target genes. Now, Zhu et al. show that Arabidopsis AGO10 functions differently. It specifically sequesters a particular group of miRNAs, miR166/165, preventing their association with AGO1 and permitting expression of a class of transcription factors required for shoot apical meristem development. These findings delineate a decoy function for an AGO and introduce a new level of regulation into miRNA function.
Trithorax and Oct4 Hook Up in ES Cells

PAGE 183
Both transcriptional and epigenetic networks are important regulators of pluripotency in embryonic stem cells. In this issue, Ang et al. provide insight into the functional integration of these two networks. They demonstrate that Wdr5, a member of the Trithorax complex influencing histone 3 Lys-4 methylation, interacts physically and functionally with the transcriptional regulator Oct4 to enable self-renewal and somatic cell reprogramming. The findings illustrate direct interconnectivity between the core transcriptional circuitry and chromatin status in ES cells.
Endonucleases Get Kinky PAGE 212 and PAGE 198 Human exonuclease 1 (hExo1) and flap endonuclease 1 (FEN1) belong to a family of nucleases that play important roles in DNA replication, recombination and repair, as well as recognizing and processing specific 5 0 structures at DNA gaps or nicks. Papers from Orans et al. and Tsutakawa et al. now reveal a common theme that allows these nucleases to recognize a variety of DNA structures. The structures of hExo1 and FEN1 bound to substrate DNA show that enzymes in this family induce a sharp bend in the DNA enabled by nicked or gapped DNA. Furthermore, substrate binding promotes alignment of the active site, and the relative arrangement of the active and substrate-binding sites determines the nucleases' binding specificity.
Stripping Protein Structure with Power Strokes PAGE 257
In the ClpXP AAA+ protease, ClpX recognizes, unfolds, and then translocates proteins into ClpP for degradation. By probing the mechanics of ClpXP with optical tweezers, Aubin-Tam et al. now demonstrate that this enzyme acts as a power stroke motor to unravel individual protein domains. The authors provide evidence that successful protein unraveling relies on ClpXP's power strokes coinciding with stochastic changes in substrate stability.
Cutting Out the Middleman in Glucocorticoid Repression
PAGE 224
The glucocorticoid receptor (GR) activates transcription through direct binding to DNA response elements known as (+) GREs. GR can also repress genes, a role thus far considered indirect, depending on interactions with other DNA-bound factors. Surjit et al. report that GR also represses genes directly when it binds to a family of DNA elements termed IR nGREs. Binding of liganded GR to these sequences promotes the assembly of a repressing complex. These negative DNA elements are present in more than 1000 mouse and human genes, whose expression is repressed by glucocorticoids in vivo.
Getting MHC Up PAGE 268
To trigger immune responses, MHC class II molecules (MHC-II) present peptides to T cells. In this issue, Paul et al. use genome-wide RNAi screens coupled with a systems-level analysis to uncover factors that control tissue-specific MHC-II expression and trafficking. Their findings highlight a role for TGFb in transcriptional control of MHC-II and for the GTPase ARL14/ARF7 in regulating transport of MHC-II containing vesicles in human dendritic cells. Manipulation of these MHC-II antigen presentation pathways may provide therapeutic inroads for the treatment of infection and autoimmunity.
Ex-Syt-ment in Synaptic Growth PAGE 300
Synaptotagmin (Syt) proteins mediate vesicle fusion in response to Ca 2+ . Cao et al. now reveal a functional subspecialization between Syt family members. In addition to the calcium triggered release of neurotransmitters mediated by Syt1 in olfactory bulb neurons, Ca 2+ also triggers secretion of the growth factor IGF-1, mediated by Syt10. This latter pathway suggests a mechanism for the activity-dependent formation of olfactory circuits. In addition, the findings indicate that regulation of distinct calcium dependent membrane fusion events by different Syt proteins confers specificity to exocytosis reactions.
Thorase Smites Synaptic Receptors PAGE 242
Learning and memory require internalization of AMPA receptors at synapses. Zhang et al. report that a previously uncharacterized AAA+ ATPase, Thorase, participates in this internalization by disassembling AMPA receptor complexes at the cell surface. Thorase activity is critical for long-term depression, and Thorase-deficient mice are substantially impaired in learning and memory. The authors suggest that manipulation of Thorase may provide new strategies for treating learning and memory disorders.
Network Motifs Can Take the Heat PAGE 312
Robustness against temperature variations is likely to be an essential network property, particularly in organisms without inherent temperature control. Oleksiuk et al. explore the mechanisms of temperature robustness in the E. coli chemotaxis signaling network. The authors demonstrate that robustness in a wide range of temperatures is ensured by several network motifs, including those involved in receptor modification and synthesis of chemotaxis proteins, each of which permits temperature-dependent activities of individual pathway components to mutually compensate. Similar compensatory mechanisms may ensure thermal robustness in other systems.
